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REMARKS 

The allowance of claim 26 is gratefully acknowledged. 

A Request for Continued Examination (RCE) is being filed concurrently 

herewith. 

Claims 1, 4, 13, 19, 23 and 25 have been amended. Applicants note that the 
Amendment After Final Action filed on January 19, 2005 does not appear to have been 
entered. As such, the claims have been amended in accordance with the listing of 
claims presented in the Amendment filed March 10, 2004. Claims 1-23 and 25-26 are 
pending in the application. Applicants reserve the right to pursue the original claims 
and other claims in this application and in other applications. 

Claims 1-23 and 25 stand rejected under 35 U.S.C. 103 as being unpatentable 
over Jacot in view of Sandercock. The rejection is respectfully traversed. 

Claim 1 recites a low-frequency vibration control system. The system 
comprises an electromagnetic actuator for selectively applying forces to a controlled 
structure at a first region of said controlled structure. According to claim 1, the forces 
are "adapted to interfere with corresponding forces received at a second region of said 
controlled structure so that substantial vibration cancellation occurs at a third region of 
said controlled structure." Applicants respectfully submit that the cited combination 
fails to disclose, teach or suggest the claimed invention. 

Specifically, the cited combination does not cancel or substantially cancel 
vibration. This is because the cited combinations perform isolation, which is much 
different than cancellation. Applicants have previously discussed the differences 
between the claimed invention's vibration "cancellation" technique versus the cited 
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combination's "isolation" technique. For the Examiner's convenience, these arguments 
are repeated below. 

The separate concepts of vibration isolation and vibration cancellation are 
distinct. Isolation involves introducing an element or elements, which may be active or 
passive, between the source of vibration and the receiver so that noise or vibration is 
prevented from traveling from the source to the receiver. In contrast, cancellation 
allows the vibration to pass freely from the source to the receiver, but additional 
vibration is introduced, often at an entirely different injection point so that the resultant 
sum of the unwanted vibration and the additional injected vibration represents a net 
reduction or attenuation of vibration. 

The purpose of a high gain flux loop is to ensure that the flux observed at the 
sensor is closely equal to the value of flux that has been demanded. The flux in the 
magnet gaps is a function of both the current through the coils and the size of the gap. 
By incorporating a high gain flux loop, the current in the coil is automatically adjusted 
so that it compensates for any changes in gap and ensures that the values of achieved 
flux are defined by the input flux demand, and nothing else. The input to such a flux 
loop, however, is the flux demand. If the relationship between the actual flux and the 
resultant delivered force is non-linear, then the flux loop alone cannot correct for this 
non-linearity. The flux loop contains no information relating to the flux-force 
relationship. 

In the present invention, the nature of the single-sided armature-magnet 
configuration is such that the force is directly proportional to the square of the flux. It 
is indeed a very non-linear relationship. For this reason, the control circuit includes a 
specific process prior to the flux-loop where the square-root of the force demand is 
formed, and the flux demand is in turn defined from this square-root. 
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The resultant flux-demand and the achieved values of flux are then such that 
there is a linear relationship between the desired force and the delivered force. The 
flux itself is not linearly related to the force demand - the value of flux has been defined 
so as to linearize the demand-force to force-achieved relationship (a force-linearized 
flux). There is no disclosure of this concept in either of the two cited references. 

The claimed invention uses vibration cancellation. In cancellation, where one 
waveform is linearly superposed on another, there is a requirement for linear actuation. 
For example, if the waveform to be cancelled is a sinusoid, then an actuator seeking to 
reproduce this an anti-phase sinusoid must be careful not to reproduce force 
harmonics, which would replace the unwanted vibration with vibrations of two or 
more times the frequency. 

But in the context of vibration isolation (e.g., Jacot), where the objective is to 
minimize the fluctuating force connecting two bodies, it is sufficient to ensure that the 
flux variations are maintained as close as possible to zero. If the flux variations are 
extremely low, by definition the force variations will be extremely low, regardless of 
the precise flux-force relationship. The objective of driving flux variations to zero will 
automatically drive force variations to zero, since regardless of the relationship, the 
specific value "zero-fluctuation'' is common to both. 

Applicants respectfully submit that the cited combination fails to disclose, 
teach or suggest the claimed invention for at least these reasons. Accordingly, 
Applicants respectfully submit that claim 1 is allowable over the cited combination. 

Applicants have previously argued why Jacot should not be combined with 
Sandercock and why, most importantly, even if the references were somehow 
combined, the cited combination fails to teach or suggest the claimed invention. These 
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arguments are not repeated here, but still apply. Applicants' prior amendment, Jacot 
and Sandercock, even when considered in combination fail to teach or suggest "causing 
a force-linearized flux to be generated" in a gap between an armature and a magnetic 
coil. These arguments are not repeated here, but still apply. 

Claims 2 and 3 each depend from claim 1 and are allowable along with claim 
1 for at least the reasons set forth above and on their own merits. Claims 4-23 and 25 
also include similar limitations as claim 1. Therefore, for at least reasons given above 
with respect to claim 1, claims 4-23 and 25 are allowable over the cited combination. 
The rejection should be withdrawn and claims 1-23 and 25 allowed. 

In view of the above amendment, applicant believes the pending application 
is in condition for allowance. 

Dated: February 22, 2005 


Respectfully submitted. 



By_ 

Gianni Minutoli 

Registration No.: 41,198 
DICKSTEIN SHAPIRO MORIN & 

OSHINSKY LLP 
2101 L Street NW 
Washington, DC 20037-1526 
(202) 785-9700 
Attorneys for Applicant 
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